A A 



»UY> 




V p jj&dl 

0 4 oJLSil 

<\ Ig^o^l j iv-ljjdl ii5LL> : J jVl J../iill 

^ (^*>tJ I ^j*J> y> \. \ 

<\ .i^JliKjLa Y . N 

v ^Jii^I r. n 

v ^Jia^I t . n 

U ^JloLo^l o. N 

no jbU ^il JUaI : JUI J^iil 

No 4_ojull N . Y 

U J\Jr\ ^ Lil Y . Y 

Yt o j^Ul yJa^l A^„jJcdl ^l^Jl r. Y 

YV ioj*>UlolJudljS^Vl . Y 

V * A^P jJl io j os-USGl 

r o ^b^l 4> ^Jl Sa^Ll oLiku : JJUI J^aiil 

n < i stJ\jz\ J &\ \ .r 

00 ^IJLIJ^JlJaJ-UJI^J! Y.r 

01 r.r 

ov oiJudijs^Vi $ . r 

ov j^ii j^ji jui ^pjJi o.r 

OA (j^M-l ^r^L; <J-**J' V' y j*^ 8 ^ • ^ 



IV cs^"' jr^i ^ Si ^r' jzl^*-* J\ JwaiJI 

IV ^llJ^JlJJ^ N . £ 

It U\j^y\ iJLldl 5jb)fl Y . t 

It ^I^I^xULUoUJI^I^I^I T.i 

IV iJLUiJlJ JaJl * . i 

11 Oj^Jl olJlxilj S^^-Vl 0.* 

Sjj^ail A^l ^j^idl V £ 

V* l^^\jU\l\ V. * 

V* jL^I A. * 

VI ^bJLl ^*>LJl ijd <\. * 

VI jJjcJIj ^1 dl V . £ 

VV 4 cliU 

V<\ <*— ^ 



jjy> tw^JLcl ^ LlJL*j j Ijjiaj U^jI LJio I 4jJb>sll jl AjjJjjlJl 

Jbjll <^ljJ JlJbeJl Jbl jdl fJ,S><^\ I jl* jlj (, ^Jl jpJJ p-AsJu^o JjL« J 

oJla La ji jj ^^Jl oj-^i-l ^1 L>JlJ s-UaJLil oj^-l j ^y^jU JJb^l 

c pJUJl e-ik^-o ^ J-/2^> H S^jLc Uui«J Lv2j1 ^jyJl Li^k^ ^ 
J jjJL ijjdl Sj^j-Vl Jl^ jl f jUJJ io^Jl lJjU J^bj 
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li jljull IjlA ^ ^yli J jjJb Ig-aLS J C Ifo^J _/> Jw» J^l J if 



S-jx/VI ^» jJUJU iuyJI i^ilS'l 
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jjjj 11 ilaij L J^-\ jy^^-i J^-il 

^^-v^I £>-~>- aJIu^JI J^i^- ^ l^Uj 'jj^^j ' 

^ i^Ji ^is ^Ji j! c io^Ji y>Ui js" ^ ^bJLi ^Udl 

JlJS j» jXJI oJla OJuIpI j iol^-l Ol _^>*ll ^ ^ j^l 4jU> jii ^Uaj 

J j^i^ljiiljLPUijloVl^ jLJlS ^yJl cJjU ^ilS"l (JUilS"(^^ ^j^adl 
Lg_) (^JULgJ J jjJl ^gi Ol _^>*ll A^jP jlil ^il pJaj 

oJlpI jJ j <. <_s->-i ^L^rl ^rr^' oliv? I y J i^lj^ i^c^lS'Vl 

. SJL&Jcx^a j j 4Ja>- ^y^P i^ulj 
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JjVl J^Jl 



o . 



7 



^ . \ 

J^sLSo ^yJlP ^yl^- jjjij jljLv!?^ dUi J (, Ifclp J^a^ll ^jlrJl j^-^iJ 
: j* J*>^ jJloUJl s-^J^J *bVl Abulia 

. *bVl ^ Lp jJI Si iJIyi . T 
^ J5 ^ ^bJLl oJL ^ JJI ^Udl jjJI ^ 

Si jJLLo JljJT M ^jJLJI J^JJ A^P jj| ilS J\ jl A^^JI i^Ul 

£5bJ j ^^JUJl ^Sl^-I jdjiJl J*^«d ci^l y^l toNU-l Lli 

l^JlP JuJ^j A^ju>- jA iUxjl ^ Jb^/ jlS" diiiJ (, dLSwlU iyj> JJb^l 
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o J_& ^ SELLS' ^yajtaj A^iidl *_^JL*i*yij olJjJ.1 _^jL*^o ^J>j - <—> 

^y^olj^j J*>1>- Ajjlkll ojj^aJL) IgilJj&l J^A^- ^ 4J Ji-^ jX~J ijP jJl 

. OS-US' jLx>-l j <Lp jiil io 
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( y*-^i> ialj U^M^J Lfr**^ cs^' ^'j^' J^ - ' U*"-'^ J^*-^ 

?i>jiiall o*US3l ojji (J*ji (j^-t 

?(^jlrJl AjjI ^^o) ^ii-l OIS JJ j jlfi-l OlJbj 

jli Uliaj jJaj IJl?- io iol^-l ol 

JiCLs-U- Sl>15cu ^j-J ^»lkJl 1 1* ^Lpj^I Siji-I 

f-ljjj Jl*3 J^o jJc Lil < 9 1 j-^tAi ^o^JtJl A^jL^-I Ol £v2>ej LoJ^ 
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> . Y 

. ^LJL! ^1! aLJ! Y . Y 
. y^kdl ^jjJ^I ^IjJl V . Y 
.ojtMolJbdljSj^Vl * • Y 
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a ojiall S . Y 

J^jb**!] V^r' ^ jIp J^-^ V*^' cy^r' jr**^ -W 

jJLl £y^s 3iUdJ iolil jlftl JJlsS. j ^L-Iji J*>U ^ dJUij t iJlJuJI 

ojj^^J,! 4_JJtJl jjjUjlJl <LlJiJkl jl 4*3* * ■ jl 

. (Frank, 1974) iAk^il LUoSil ^ J^iil ^jJ 4-SUoSJl 

<Lolil jLj^/I jj-vs j JISCJM ^j^Jl j 1^x31 IJla . Lgjxijj Ia^jj^j j 
iuLLS" JjL- jj aJIp iji oljLg^s j» dUS *tlko U j j-^«Jl IJl* LL^S 

4-ijli ij-w«L^>- j OS-US' olS aJlJjS^- oj-g^-l j jj laxil iLli j ojjialo 

. doU-l £j~£ UjCl^bdbj ic^ii jjkdl ^ jLJ)}\ 

4£ Chj* o^~^ <^*^ j l£ *\ ^j^i 
^»L^o o j\Jcj diijj j Lajj^? j LgJlSwl c_al^>tX jIj^I d*5>tJl JL^t-o^ 
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^ _p=iJl LIS" U*>\jl>-I e_ak^J { J>\^ r \ jr^^i J jioUJl L^a J^L^j 
iol jjJl j iJaJl ol j~s*il> tjJioUli i^^jJL j j& ^ydl ijsJ j ^il 

ol jl jil jl Oj-o £JL jr^"' , ^ J>6 ^ ^rr' J^rl d^^l J 
OiU-l ^ ^j^ij^kJiJ j 5 *"' Hir" °0I yiti' jl ^LH^ 

ojiVl ol^j^o ^ JLU dJU J^j c IjJ^j jl 

jllA-l j^LjxiL) oljJi>iilj ^j^>_^*Jl j>*~>- ^\jCj La*Lu *uiL <Uji jl <LjL o j 
ijj-ji-l Apr-^J'yi LSL^-I j t f-Lx^*yi j (. oJjJkl J j-^P t J_^J <• ^ olup 

Ijl>- iLi^ oL^Jl oJla ^ jJ- Lfjj ^tAil j qII j c t _ s JLS ; 3\ c JuiGl Jio 
jl jlJ^/l oJla j j£> UL^I j j _^JlLI ^J^h oL^*y I ^ _^S" J jJl2J 

.(Rynearson, 1981) t 
J-S" jli 5_jL^"I ibMl ^ jAp Jj;^?^ iJUiil jUil j J*»-*Jl ^Ij jyj 

Oil j^-l jl? (Jjliaj ^»JjJ tjJJij (. Ajli -bu ( _ 5 ^*t-> ^j^JLo LgjLS"j jJ-J 4../?^ 

jJl olj_> LajI j-^-j ^>-Ipj L&J-wiiiJ ^j^wuj Lg^Svj j^j jt-Sl j^"lj 

(j jiail^yi j tdoLU ^*~jC jIj^/I ^PO^rJl j j5C dii Juj k_3 j ^iaJlolJbj 

O^UJI Jl 2\S ^il ^1 >^lj ^1 ^ i.^^1 jlOjUl^ 

^1 jslii-l JsL^I j jllSlI ol* JJUju j _^>ji ^JJI j &^Jr\ ol ^^iL> 
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j^p ^iJl *Lt\fl diiiS" j iJlJuJl j LUaiJI ^ oJJ ajUlaJI 




(iallljlftl) 
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j I j-~>- oj-W2j (_£ iJl J j j^il ^y^-l jdj^' ^' ^ 

a^ISCo ^bdbj iilJL«Jl J^*^ Jw» jil Ji£ V^r' °' jr^ 1 jr^ 

Ajjj j^<s> J-Lj l^-l ^Xi>iil j^>- ^aJjsxil <b>-U>- jU ^aJt^o 

J\^.\ fLS\ Y . Y 

! p_s^JJ ioLl^-l ?-l~Q~»5\jl _ ^ 
. ^» j^a~~Jl J>J-^- 4^*-^ 

. D.N.A. aJ\jj}\ ^^aJl ijlaj <^ 
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: 0) (A.B.C. 1998) JUL d r ybj *U?&I p-i . T . T 
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. Lf«>- y> Jl L^u~J JULjjL^jU jSla jujl^ j oLjJl j ^U*Vl JJL^L *l 
. L$J 4jiiil olj^l jl Jl L^j jLs-Vl JJb£- V 

: JLdL. j ja yuj pL»-Vt p-wJ *l ^J- Y . Y . Y 

. L^^o j j L^J? <L^- jJ j^Jl jLtMl ,_^>t9 _ \ 
i. fjJl JJL* o^J-l ol jl »lj i^r ^J^JI o^J-l JJlj-Jl JJu^ . Y 
. IgiJli JuJl£ j aJl^II ol jl y)fl j <, ^1 j <, c_jUJJI <, J^JI <, U j*>Ul 

i-J|j> JLjJu>tJLi LgjLALvia j A^pLvail j LxjJaJl tiLJVl j ^n-tJl L y2^i_V 
. Ajj^JI JbJ^ J ioljjJl A^aJl ijlflj /»|JL>=X^I _ £ 

dUJb i^U-l oL. jJUil jlpI j3 *Luj D.N.A. Jl oLiij J~k>- 0 
. o jiJl LL^i j ajj^JI J JLe t_s ycdl J 5_wLaxJl oJla ^ ioLsi^Mlj 

• Jd W ^ y j*tj ^^r^ oLx^JaJI *l V . Y . Y 

. ^ j^Vl olj _^*JJ j oIjcjuJ.1 j (jljjVl j oIjlx~AI tj&xs - \ 
. L^j cjLjjxJI j jjj jJl oLU^p <*Ji£S j aJj jJI o*>LijJI l ^>^ - Y 

. jJjjJl c-jLIS' j oUJ jJI j AjjJlJI JaiU oUUio _V 

. LgJ »w^p*>UI oLJup (wi^S" j ikJuJ.1 olSLkJl ^ya^i _ £ 
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. 4*\z£S\ O^T j il y> JJb£ j ijji . o 

^ji dJUi j-o ioLjjL^I j oUwvaJl oU jL^ oJlpIS jl c-lw^jl s-L). V 

. oU ./? Jl 

^^LJliLJlS JUjLsij^jljJ| ( _9jjLlll c? JLpii'jydl J C^I L y2s*4_ ^ 

j-Lkil oLiU^o oU jSCs {y> l$\jc^i\ j o^^l j 4>Jl^I jCI ^ij- ^ * 
. ^Sfl ioM ifeSfl j j^^Jl j! £j j-iJl oJla oL-^ j (3*>Us)fl 

JfT oj^Lail ojj^all jJjUxjl y ^ (J ^LJVl j jLvJl. Y 

. ^yLi-l ^jg.t.il J^Jjj.t 
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^LlJL-I ^j^xil f.\ ys>- L^j ^»jjL ^yJl oLi j ^l$il ejift JualScoj 

lj^>\s>^a jijljuJl pJo Lgj ^JlP plods' jiljjSl J 4*»ljJl ikVl 

tiiiJuj oIaLs^I j d3lji^l a j5b £~£t j J^s^j j oljlgil ^^oJJ j cJjUil 
^Sjbl a jSb jj j AJjiJl 4jI jLfo j ij^il s jiJl oljJS J^v JlpLJ SI 

ejj J-^J ^* (j- 0 J J ^ JJixjl 4*51 ^Jal^o till Jjj <uL^xJl 

*>lv£j| jXo Ljju ioLJ^I ol jrJioUjl t-ojJu iw«-*l jLxp^/l^yi JbJ-'bM 
Lg^^Sj jr^-£ ^^1 j jJuUJl *N j^J jJI objX^Jkl ^« t_~cL£ Jidjj 

^bi-l _^5>*iL <aJcU»Jl.I ^_^_^Jl ^ ^L^J^I ^L^>jj ^1 ^-^^1 ^x^J.I_ \ 

^Lg_« j j^s^jL ^yj^JI j _^>iaJIj j jJiaLxJl ' (_^J-*a^iSI (_£ ^x^Jkl _ Y 
IJL» pwajj <• ^y^rl jr^l oIJlaI J^^iJ £iJb>sil ^L*i^l j <w**JLJl 

JJUdlj^^pciJUI^I^ jjjjiJ.1 p-Aj ^Li-I I 
jt_S"L>J.I ^»Lol Lgip ^lijJl j ejj^all ijiaJl iolJ^I jjjLiJl -slJ^plj 

. AjL^iil olx^gJl j 
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cjj_)jJcdl *lj-sU ji ^^4-1 ^-s^L Jl^I j2jJb- 0 jb>[*}\ jj^l-i— ' 

^yJl \ JLgJ ^yJl V^r' °' ^r^' 43>-U- L^y» 15"! ^JlvsJI IJla ^ j 

ol J^i dUJJ aJl^I i>-U-l j ^~cLx> Jiwj iolx^-l ol _^>*ll 

kj^JI 4JLJarJi JLjjJLJI ^ol^JI r . Y 

: ^^L U ^jip iJLJaxil i^jjJcdl ^Jl oJla J^JiJ j 

: j^jj ^J-i iiJip)f i>y^\ a^jjudi ^i^jm . r . r 

. i-^LiSfl ^jjJ^I g-ol^JL ^ 

^J-k^" ol jr^ 1 * i.j^Jl UJadl V-J-^ 1 g^ 1 ^ (*) 

jj-S^> ol : J-* j-^' J-^-^dJ j)\ "-Hi ^j- 1 ^' oU-s^! dJJS j L^LjI 
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: J^Jj ^^J-l SoliS" £3 J iaj^JI g^Jl Y . f . Y 

vi y^i oiiUU ioj^Ji Uj&ji ^^ji r . r . y 

^Jl iU-UJl j Ajjj^^kil i?-U-l cuu^xs ^o*-^ V^r' jr^*^ l^- 0 ^' 
: ^ U (ijJi j ji~Jl i^plS^I Ju*p dr*-*^ j^' 8 -^* 
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£c ^JL-I £j*~o (, 4^*>LJl oUI _^>-} (, ^al ^Jl oJL* J» $\ y> J jLS J 

^j.s^.Jl cjLIS^I oL&J ^Ijl>e1^I 'Li^S' 1 5^*31 j i^ljjJ twwiLil jl 

JLSCJMj <_£ j_g_>Jj t y2j> t jsJl t(4_tf_b?J,l Uj^Ua^j 4jt^Vl-0*>lpLidl) 

J^LSl d^A\J>jj^i\ ^^il-Ja^Jl iUbsJil y*UJJ 
ci >j cr^'j lt^ 1 J?^ 1 ' J\ >^>J ^ J-^ 1 ' J\ij4&& 

0 j_A oJ_o ^j| ^Jo j iJjljjil J oLAUill J^L-x JJ S^^-l J Sill I Ji 

.^iUVljyciJli-.lji-Y 
. jL^Vlj ^L^Vlj ol^JJ ^ JjUi)! _r 
. OUJ jXJIj a^jJI J» ^kU SUUil ^ULJl ^JL-Vl - £ 

oLolJuk^l 4_a_b?J,l ^^Uxl^^l (J jJl «-^* ilj^ J jLlj j 

. ^jLaiI ^Sj lA^ Jt~^ LA* ^ J"^ 8 -^-* 
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: Ju*^J j A^^va^sJI ^al ^Jl V . V . V . Y 

. D.N.A. aJI jjJI oLwaJl ^ 

. ikJcJJ jUjoMl oliLk; ^yz^-zi-V 
. cj\j>JA\j ijjUl oUJ^i ^ ^jJl! JJi^dl . $ 
. v UUlj y ItSflj ciyJl ydJl J oljJ^il JJl^- . o 

^-^JxJL^^l 4_L>JuU L_^JL-Vl £-al jJl oJlA ilj^s J jLjo j 
oiLa t 4 La t it-oil oliUgJl (^a^i C S^illl olll tiaLJliljil iiuljjjl 

JUr_a ^ <L^iJl oLjJLlSI dii ^ ytiJl ojl* Jic L/?l4-l S^p-Vl J 

J—s^-tfJl aj g »-l J t C_a_JL£\Jl J -»^>s_i-l iO L j J^L^c jj J-il 4_o_^_. ll 

4_JJ_*J.I ^ j_«w^Jl <l—uljjJ (_£jjJl ^tfl ./yta^l jlg->- J C ^ I JJ J-a J ^jSsJl 
. £oL*l i*Jjl J (j^P ^^-^l cj^J La ^al jJl ftjjfc O-bs j 
C-Pj-^ JLtfi ^-^i-l OS-US' £9 iaj*>Ul A^jjdl ^al jj\ JU*-a ^ j 

I Ju>^lxJ ga\ jS\ oJlA ^Jij ^ "ks^S^ 

5JLUlJI Sj^Vl Olaljb^J JUta ^ iaJ&dl 4~»J-UJI £a!^J! - \ 

. Sill I e^-S" _y JbJu£ S^^-l ..5 
. ^ j^>_**Jl ^JuJl^- Sj_gj>-I as 

t Ig-SxjLu j^^^JJ J o^^-^l 0>i* Ji^iJiJ AjijS" ^al ^Jl o j-& b j^a ^^^iaAj J 

Sililw/yi c AjjjjJl AjLvail t iolijil AjLwail tASjLkJl JUapVl aJLUm oLS" 
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oj ^ L*-«J J-^l J (jo L« 4_J^J| ^_o| oJ_o ^JLj j 

. (Rynearson, 1987) IgjUlo^^l j 
iJ^o-Uj oLxaJI iuJLaxll iLojjdl £*I^JI - T 

. S.T.R. J\ P.C.R. jt^J 

JjLa< jJI j aJlJ^^I o^p-*yi ^jLp L~cLd bLkipl 

oJla Jl^AJ j ^ LJ^I cJIjum ^LdLj A^Lfo JLi^J SJlpLJ.1 

. Sill I y JbJL^ Sj^I . £ 
jLfS/l ^ ojjJJI pIj^VI i-ljjJ (X -Ray) y^Jl 5j^T_ o 

. ioL^S^I oL5 ^11 i^ljjJ <_$jjJl Ja^lixJl V 
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( \ ) Jj^r 
(T) jy^il oIjuJ.1 j S^Vl ^^JLo 

















r 








ibLJl UI^pjJj^j j£}\.t^> 






(PHLC) iJbJl s*li£Jl 




Y 






Y 


. (UV) l^JcJ\ 3 ji jl^.l 


.(oL*U 






I J II ~l • II 1 1 A . A 1 ll 


Y 


. (IK ) (■] yt>-\ <_U>- Ajvx i 1 LjLila 








ii jj<_4 j jJ j^wJl jUM! i^lji 




. (AAS) 












(Electrophoresis) 


Jl JU^ J (PCR) Jl 5^- jJaxJ 






. aJIj^JI iwJl (DNA) 




(Thermal Cycler) 




\ 


(VSC. 1) dj\A\ ^LkJl jjuAJ jl^j. _ 1 




\ 


(Laser Beam) j jJJl ix-il jl^?- . V 


o»J_L"J,l j ojj-kiLl oj^>-Vl j-« 


\ 


5-LlO <_iLk« jUJl oLil ji-yyij £ jLp-. A 






(GS/MS) GAS Chiromatograph 


.(_$ y^lij-AjJliaLJl j ojJt>JJ 




- Mass Spectrometer. 
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j ^ "'J-'J fj (J 1 










Scanning Elecctron 






Micoscope (SEM) 


J^iJ LJbil »L>\l 










. Centrifuge 


»l>-Ni 
















Comparison 0 jl_L_ll ^ g . ^ Y 






.Microscope 






. Lights jiN ^4*11-^ 












.Stereo ^^11 ^il-U 








. & jju^il ihSGl cr ^2^=iJ 




. Microscope Asda 1 jlJ _ \ 0 












. Photography Equipments 


. ^*>LJl oLf jj^xd 
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o^jLSj lg-L^ ^ydl ^jlxiiL j 4j j olSCa ^ybJ^I _/~>JJ 

^l^-i ^r 5 " <~~~^dj <■ (Garfield, 1984) jl£L* ^1 j cJ j 

^L-jLiTj 4Jbi-l ibVl ^ jl*J J^LiJl j ^wail J-jJaxJl J*>U- ^ til j^-Vl 

* j_vi> ^ (Ishikawa, 1985) 4_oj*>Ul 4_jjiJI oIjipUJ j Lii=» j 

A;P jlil O jiU J Of-USGl ^1 J jjl tijl^J S-li'yi ^jij J p-^J 4iJi ixjllo 

jlTS/l oJla Jlp ti^dl t (lux, 1985) is ^i-l ^ jirS/l ^ ^ 
^ 4Jwa SiLii^*>y Jlii j <, (Andrus, 1986) J\ Ojj* JojJ- j 

. Jk±\ j^il til ^Vlj til Jl jil 



( 








-3 — 






mil 






(*taVt (^j>2;j (^2;) 




(>ai j 5*15531) 



(r) ^ jiLiJi 

iup jJI Si ^r-lj S^liSOl 
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epL*j j s-Ua^-Vl ^»Jlp "Quality Assurance" ^^Uj <, (Smith, 1985) ks- jJI 
JJ^JI <J aJIJls^II j aSjlJI jJ^Vl jU-I dJUiS" l^jJb- 

I OS-Las' jLl>-l J LjJjjLva J L*j< ■^•^ (j lg. ,,h J iaJj>tl^Jkl J 

. ^yL^-l j^jxiL <UP ^lil 5j J^L^ 1 J^ 5 "" (j- 0 
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. jiii r . r 

. p^ui jui ^jJi o . r 
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OjJlJI j_aJl : ^ Juj>j Lo j_*p f-b*yi ^ 

& OjJlLlII il ^il ^j^Ul JsL- ji\ j oLuil t (American, 1986) 
^ ^ ^Ubi*. ^bi-l ^J,L J^JI j! Ml t ^bil Jlil ^jJIj 

^il il ^il yyj ^1 ^UL-I J^JJ <~-Lll 4tJl : Uj* 

. jJA\ j\J-\ J^JJ aJ-UJI axJI . Y 
. t5>Vl ioj*>Ulj ilpLUl v^r A> V- 1 ^ 1 ^ - V 

.oLuilj Sj^Vl-* 

. ^bJLi j^ji p*>ui jui ^ji . o 
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. j jJuLJ.1 j y&> jll . Y 

JbdLj (Corazza, 1987) JJi^xiJ Js> LbjUTi^j^dl LUoSJl 

J j_v£? jli ^t^vail oU^^/l ^ ^j^P ^r^-l JlpL^j oJuLJJ oU jLdl 

1^5 c ^Lji-I J^xJl ^ jJl io jJ^I jlw> ^ aJlpU ioJkL^o 

jAl o J_A l j-a oLJJaJLlI Jl^ jjJ o jj-^-il ^^x^Jl j La jS jj ojjj^s j 

(. LSL^-I o^l .,^"^1 J*>\->- oULJl j3 jii jji-LaLxJl ?•! oJjL^« j 



36 



: Ju> Jl jt-fr*^" ^ JbdL j((Howantiz, 1987)^1^1 j^il 

. ( j jJuLJ.1) j jJlpLJ.1 j jj^il.V 
: ^ jj^Ujll A jJ-\ s-Mja ^»Lg^ j^a>^j 

. (Cassidy, 1987)jL 4 5U ji3l 0 ^\ 3 <J^\ . \ 
. UJi^dl i'j&>i\ fU^x-l diiij J^l JJUiJl- v 

• cs 5 ^"' jr*"^ J^^' j-° - 
. <u*->- ^11 j iww-Lill il jil j ioLo^Jl JJUdJ j caJil - i 

:titt 

^LdL j <. p-^iil ^l^* '\^ J . ^ ^^s^^ p-*^ ^ jl^ljJli 
jJI Si jJL-l j jlJI jLwii dUi j ^^LLa ^_g^Ljl j ^Ul Ju*>\i 
: (Garfield, 1984) oNU«il oJl* ^ 
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<, j^jjj^/l <, LJI^pjjj^j ^£31 <, i^^l <• ikS3l <. <^jj^ 
.(lux, 1985)oUx^il c^^l^Jl iaJULl t^j^Jl^LiJl tjjtdl 

. (Andrus, 1986) (_$JJ1 JaJli-l <ju ^ i^Jl J^-t 

. ( J5L- /JsL.) ^jxr JoUJl ^JsUl^^U^fl- 

:Jio 

(Ion - Exchange) . ^JlpUJI 

. (jjjIJl ^^^tiJl cjLiljS'. I 

(TLC) 4iJ ^Jl iaJaJl . ^\j&yy>j Jwaiil jl - ^ 

: jt-v^j j aJlL^I o^p-*yi ^1jl>cX^Ij il jil i^e- ^cJl ijjh.i 

. 45US3I iJU 
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. ik£Jl k_sLk« /jUJl IJI^pjjj^j £ jLp-- ^ 

SjJ3xil il jll oLp j-a j->-l J JlS" <ju Jwaijl (J^i? - j 



. l$jli*>Vp J l& j^iga jl LgJi^Li J*)^ 
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. 4~"LaJI J^^il jr^-J jW^' - 5 
. (Sampling) IglJ^ ^11 i^Jl JJLf a^jLS'.-a 

: JbdL^)/!^ oljJ^ilj 
. dJUJL) i^rJl 

! ( Ju«w>lJ AjJJ <Lalp Ol J^L^a _ \ 

. (lux, 1985& Andrus, 1986) v-Ldl 

. oiJuoll Lf^iiJ (3 j <jjL>dl JJUJ.I oLU*j - 

. S^Ull v-UJl JkuVL fU?L -a 
40 



. t j^s" . £ji . . . ((^Jui 

Jl53 Lot* jj^o ^ j^Jl jl oIjJl>J.I JJl£ ji J^- 5 ^ ^ - j 

. ojbl jt-^JJ £j^dJ 

. . juxryi 

. jUlJ^I 4j|Ju <k2J_^ 
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. <bj^i*J| oLojil ^»IJj>iX^cLi ( ^/?*>\j>ti^ s y I _ I 

<. f-\ Lx-J^l jLg^- c ^Ua^ /jUJl LJI^pjjj^j^S' 

c iJL-^ a_jJ <UwJ oli ^-SLxj ^j-L^ J j-*2^JJ JJi^jdl j^Is> ^jij _^ 1 
J .s>~~-.\ \ ^jLlJI ^Lp jj jt^HJ c jlgJ^I os-LiS" jt-;^ j 4jc>-I dil jS" j 

oj_A J*>\_>- J» ^yLii-l jjjilJl jIJLv^Ij ApxjLo J JJb>sXJl J^J jJ - W 



42 



yo j £c y£-l ^-j-^o ya jIj^/I oJLa ^ij (j ji J^L^ ^IJlpL Y ♦ 
. yXj ^yw2j C-oIj J>J-^- ^»Uaj 

^1 ^L-^Sflj jL^Sfl oLL^j jL^Sfl ^1 c ^Sfl 

jl LgJ j_Lj j jiLg-L^ai j Igjtj^- ya j IjjI j L/? <wJJaX> yM 
. (oULkU) AjjUllj oUlyiJlS ^yj^ail _^>til ^»|Ji*lw«l. j 
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. Ajj^A*J| oLjiil ik^cljj ( j/>yJl}\ _ I 

Avslii-I Sjj^il ^jjLidl j\j^o>\j Ig^lp ^sLxiil j p-^- T 1 

.dUJu 

. ^U-jJl jUTj jU-Vlj ol^Jl JJL^ Jjbs jdl 

: Jul? ^ U^l ^ ^ Ju^/ ijSbJLl *L>-Vl 

^J^-l J V^r' oUJlJa^all 43 j^a _ ^ 

C4_>j_ojJl £-2-Jl C4_JljjJl 4_0wy2-Jl C4_>_^J-I ^L^iLil J-*J~\ 

. (Smith, 1985) i^jJl ^2Jl ^ ^^AJJ ^ ^iUl p^J-l j! 

. (Anderson, 1987)1$jWj£«iJ 
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c(RELP) D.NAJloL^JjD.N.A.^j J Jl u ^J-l iLkU^-^LO 
: Slio oLiidl o i* J£ o j*>U I ol^Jl j(R.T.S) <, (PCR) 
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. kJljyC]\ hj#>*l\ y? y>Ji}\ . I 

. (S^L^il ^Lvj»-Vl) LpUII i A^^cdl y? j>Ji}\ . t-j 
: .A.N.D r^jjJl^U-l JSLij^^. I 
{ yu>\s- iiJs> j duos' j AiaJh j j Deoxyribonucleic Acid "D.N. A." 
^jbo j^jZ <■ axpLI? 4 <w?*>U*i~cl iuLsr j (Ribonucleic Acid) RNA 

.dJUi 

. 4JjJU| ,L^VL <S*>Ul ol S oLiidl . v 
. (Cloning) ^Lj^-VI _ 

. Ola jL*il JlPl jS *L>_ 

. Ulj^l wJl D.N.A Jl J£ Jlp ^jil J^JI _ 
. (Southern Plot tansfere) *LliJl Jl D.N.A Jl Jjy£ oL^L-I _ 
. . Probe Labeling (D.N.A) Jl ^1 «Ji J oL^L-I _ 

. ^Jl . . ikJijJl jJz-j LpUJM ila-iJl ^ya^tijlj t ^> t ^dl ( _ r ^l_ 

. Polymerase Chain Reaction" P.C.R» Jl a^iSj _^ 
. (Primer Selection) j&\ jS\ jLx>-l \- 
. UjLx>-l a-AjS" j JipliJl oj^k - 
. .R.C.PJl^ljJ^^ioljk^jti^- 
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JL iiJucdl (Polymorphism) y> y iAJcSdJ £-1 

. (Length) J^kj I <. (Sequence) : Ja^Jl Jio .R.C.P 

D.N.A. Jl ^^U^M (j Jai\.A 

. (Chelex) i ^S±^S\ JJU ^ j*H\_ 
. (D.N.A.) ^ykoU-l j p-^- 
Agarose, Jl^I JJ ^1 _ ^ j jl^s/ 1 : jr^HJ J-* J j^^^ I j W^r - 

. Acrylamide, Other 

. D.N.A. JJ oU ^Jdlj Sk^l Jb.\ 

. (Standands & Controls) 

. (Population Fregueucy data) olp j^>JJ <. oU JlpI ji 

: (Rynearson, 1981 & American Society, 1986) ^il J>-b io*>LJL ^ » 

. J^L>cdl j L^-LS a-jLjS" j in-ill jv'UJl 
J^L^Jl (Polymophic enzymes) Z^Jjj-a ^ j_Jl CjLcjJVI.I 
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JJLlJl (Polymorphic Proteins) 4_Jjj_a ^ j_Jl oLJ j^-JL^j 

(Immunological Blood & Serum Group ajj^jJI JjUaiil ^Uaj.^ 
^L^iLil ^(j-jji cOBA oli^^l t Systems) 

y . Lo^3l LgiSCij <, (ABH) otaUidJ ajj^I 

(Etectrophoretic a^^^jj ji j jJlSCNI JJ^I j c3^» - 

: Methods) 

. (Isoelectric Focusing) y dhj£S\ jjj- 
^L*jfVl j ^o^i-J^Jl j ^^^Jl * 

'. jLJj ^1 jl j*s>- _ 
. (LJIp ilJVl oUljJ-l) : jj^Ui itiljjs- jtflSI 
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: Jb}\ J jJci tiUVl U 
• (^rj) <LJjl*^ fc_3LJT 

dJJJJ, 

ol a ./? !l j 4 . » . . I? Si ol a ./? Si <. 4_J j^JzS\ Lg_">L~cl5C*jl j L§jjL~£uI 

dJUi j Li a^pL^I j v*?^ »-sLJ\M ijjUil j tiUbU AJL^-iCjl 

j^^flj ^Jl . . ^*JtJl jJT i. '•Lo^S' 4jLsjJl 4jL j ^*JtJl jJ- 

£*Xo jJ& La JljV'Uj *>ULt ^L>- jJ J^ I oLoJ I L y2>tij JJi iljipl . ^ T 
<LjljjJl 4Uw2-Jl <LJb JJ^J ijP-jJj^Jl jLt^/l JL>^0 ^ _^S"i La J 
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jiiaJl t JjjbJl oJL.Vl jtf t L^olJ^cl J>j (Howantiz, 1987) 

. jjUll ^f>til > 

t l^UjjJ t-iilill iajjUIS^Vi J^oLUju^IiJI filial -S 

• lA 0 ^ 1 1/^ *d^J c^J^J A? 3 S JJ^ 
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. (tills ^Ijj) A^Jiiil .oJlpUJI ^ jCMl ^-s^ j» : jJlaII 
: ^-*>LJl IjU^S ^ iJbdl oULJL ^.jy - ^ 

4-lMl ^ iJjj^ ^JaS t <_£ ^>-l jl jJl jl ol*^? (j- 0 

■e" 
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jj (, (j ^jail j £oJu*JuJ.I o^p-^l j iaj*>yi ^ _p*iJl J^Jaj ^ij^> 

: oljLJl oIjOpIj iJb-Vl (laiVl jUI : jlftl ^ fli>lL H 

. jlftl Jlp dJUi ^Lj iAkUl ^k-Sf I i jlftl 
i-^L^Jl 4_j JL^-^I 4_vijL>- j jU^I oJla Jil oLo jJu*^ oJlpU *L>_i— j 

. (Howantiz, 1987) dijiS" LgjUL^o j vU^-l oU^j 

:oLw2JI jL^I- ^ £ 
: VW^' JsL-jJl-t 
. (j^LJkl _ 

LgjLi^j j ajj^JI oU^s^Jl Jl>-I • <jjUil j^^l 
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. Jj^J jJlj Ol j^lSvJl ^1 jJ>z^o \ _ i 
4_>jl j_«JL~cl ^j-o ■/?" t _ ? ^Jl OJj-n^JI> p-^-aLj-a -^>J jt-~JLSL) j jlaUJl 

. c_jJ^jJlil j jjjjlil oLL»P j 4_wo_^ jj| j*&J 4^<w jJl olJJX-^Jkl _ O 

: iAk^ll ^^Ail JsL-j . \ V 

. (oliLJl JjJ^J JJ (w^-U-l) i^a ^J.| 4J - 

. 4^*>- y> oL&Lva j dpi jS f-Lo LAjJjJj 

p_**JLSl J-jjjJ <. U&j^^aj j ^jIhSL- ^jLgjJl jjjjjlJl jlJ^sjj olJJ^~Jkl 
objjjJl J*>U ^ ^„jkdl J ^jixJJ JJjJl i*s~\ jA j O j*>Ul ^p-l JlL 

oj La 4_JLflll« J <U«Jj<Jl oULSJJl J*>b-- ^ J OL>ul ^ OjJ^jJ La j 
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gSkj y j J^>*iU Si jl j}\ jlfS/l y j (Anderson, 1987) <, £c 

j^Lya-a colj^ll coL*Ju>Jl col^lSCJl <, iilsJ,! jjj^dl oNl - Y 
U&j ■> ./? ^ j Laj ; ^ ^ i-^S' j 4_oL^w^3l ipUaJl jlfkN ilj^.V 
ioIjlpLJlI t^LJr 1 ^„j-s^l oLikio tSpLkiJ 4i>Ldl JljjSfL 1 

JJjJl I jjb iJ^>=J |»-wJiJl j-La dJJS ^^JlP tij-l>J a) I iJLfcj j jLUJl 
Ol JLaI Ij Ig d>sJ J jt-f»lg-« I J" 5 ' ^r"^ ^^hI 
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ol jl j-aJl iU^Jl j jlJLvf I ^ u*.iJ>l j (American Society , 1986) 

j i^iil j^l jSGl ^»Lfo o^^gij lil Lcl Sjb^fl >wJU- dj& ^J^j 
Ajj-lJl oJla JjUjj : ^alJiA^I oJla J-^^JlpLJ jle^j^l 

cJj-gJl Jjb>*x> ^LdLj ijjljia ^r^*^ (^j^l J^^l 
(Anderson, 4*Pjiil SjjJU J^J- \JkJ\ j^Jl^aiJl jl U j-^llil 
. 1987 & Abercrombie, 1988) 

^ujli Jw^jj U-Uii r . r 

j-*-~*- J^-J Oj^J jl *>=J O-iJp- Jli J t 4j A5>-LwO J L^*.Lcl 

I jL* jl5 jJ j <, ^» ji V ♦ ♦ jJiJ j~is»d.l J^»-ta ^S" ji- aj>-Lwo ^yl^r 

jj-So jl c^'^r' ^r^' ^ l^M '^*J (*-^' ^ k-A*-^ j^ 
JJL* ^Li-I ^J,L o}Ul l+M ( ^ySfl) <.L*\ >lj 

<wi-Jjijdl ojjj^i> j iJJJi ^jLp ^yL^-l _^>tiL) (jJUljJl L-Jjij j jlail 

(Code of Federal ur $l^J r \ j-^J>*LL> ;Sfl 0 1j& Lr l_p ^ jj jJl 

. Regulations) 



55 



is ji\ N JjJt-l j oLiildl jJloUJI *LL^jl <, Aj„y-Vl oli^UJl 

. oLlj>to jl iLoU>to jj^j 

4_L- jll ^ ^bJU j~s*il> La j^p j aJL^SGI jljil jj i^jkl ^ 17 

ol jkiU j J ^jaJ| (^^^ p-*JJ-> *bl j jLlaJl ^S^o A^JlSJl 

t JJl^xJJ Sijl jj| oLwJl ^^.1 dUiS" j Ig^J j jlft I JJi^d IgJ jSjJu 
J^JL^xJiJ Sijl jJl olu*Jl ^^h^>^ jr^ 1 ^, <bJb*» dlJlift j jl 

ojbjl^TJ ^Jlil ^UaJl j» ij^dl ^LJ^I ^1 L^jjjj pJiJ j 
• (_^Lci-l j^Stll) A^^o ^il ^L^S^I ^9 jJL« J jj^lol*Jl e-l j^-l £° Jj^^uJl) 
oLui-a J Jl-JL>i_o j oLjUo^S" ^LJM ^J^oJJ Ojl jJl il jil 

j^?xil ojb} laoJ^. <^>- {y> pJji^J jl ^ oJL* c_jLil j5 j ^^L^-l j 

LgJL>j>-*}L s <2 j I g " jljjj 4ju>-I j^j il ^ll o jjts J *lgj»-l o jjfc ^ jjjj j ^bJ^-l 
. L^J 4j jJJall oLis^l jll J Lg-*-" 8^jl J-il OlXX^Jkl LglAllla* J 

JUpVi oU^k^ <y Jl jjVl jjlijJl ^ fj il jll Lot 

^^JlP *Ij cJj-^2j j _^>*ll ^gJj.i jl <-^>^ jdj-v^l J jJjLidl j A^^Ssil 

(jiJLjLxJl J jLjoj ^j-p oJ-j-x-i j_jL?xil J^"-b 1 g'K ^p- j+&>zjj boJ^ jt-laij 

jl i^J>eJj C LaJjjjIj U^jI A^^—uj oLiil ^Luj Lg^tX^ 3 (j- 0 4^*—" J 
4_JLjL>«JLil Lg^tjLo iii j LgJLJLuJ jL> yg I L5 ^J J jJl (j^tili ^si^J 

. (International Standards 1990) 
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4i>-b~ cJlS" *l yjt ^bji-l ^LJU iiki-JJ ^LUtdl Sj^>-VU i a^p jJI 
^j/?>bj jl u 1*5" t LgJf-laS' lLLS Jjj Lg_aJM jS aJL^j 1^u^L«p-j 

4jc>-I jA ^Sj jJl I.X& J*>i>-J 5_oU_9 4jL-/5 ^oU^j ^Jl oJ^j^-V I o jjfc £^>- 

t ^Jl . . (j^^j jij ^53*^1 5j4^l 1 5JLx5vJl (j^L^ 0 o_)4^i ' ^ I j& y 
. (Technical Working Group. 1995) cJ ^1 iSCJij 

; J^a Jj^ 5j_gJ>-*b/ 1 OS-LAS' J J^>-£ A-Xjlla OjJj^Ai 

. JSC] SjjL^il oLo ^SLi p-^j °jd^*^ twiJLa _ I 
J\±\ j^il J^JI ^ ^ f J^l ^ 0 • ^ 

JiS" j_>3 ^li lLU.5 j ^jjll^-l j^j>toJJ *U**jJLi L^»L*il j^alxJl I jj& j^Juj 

JP IJUxj jjSoj <JUwP ^ ijP jJl oi jrU ^yl^-l O^^d 
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Oj-g-p-^l ^->Jl£ ^_«Ij_)J A^JuJl (j jJaJl j JjL» jJI jiJ 
tjJLaUJl j\ J^dl Ajjikll ojj^aJL AjjAJI j^I jSCJl »wOjJu.V 

ijjb^l f\ cJl5 ^LjJJI OjJLJl jj! j-£J1 J-jhb dJUiS" t ^.jJdJ 

j^Litl] j j_1_oL*Jl!I Lg-i dijLio iaJJilo oljji JJlP £^2X^0 U5" 
^Jb'.,,^ t ?-b*y I j ji-^J p-t'jJl * j-s^ ^ lli-l ^Xi>til ^Ig?...^. £ 

. SSI} Z*syi\ 0 j^l j£s\ J^flfoj aSjJL^I oUidl 

^UM J^l V 1 y jsd^ 1 • V* 

^LJLj <, ( American Society of Crime, 1997)^Lii-l 
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: JuL djjJ- ^>=j oL^Jl J\ jlf>U ^L^JLj 

A \a -i\j-> a\s j^A J/ 3 U-*-*^" (*' J^"' jr*^ Ji 5 J"* J^* ~ 

. 0L0JI jl jlT^I Jai>- aJLJs- 

. j~>Jj Jl LgJLcjl jl LgJLSJ 4JLj?_ 

.jlftl^. J^UdJ Jdl<3>Jl JbJL^_ 
. Lgjt*^- j jiryi Jip o ^>cdl a\JlS _ 

: J^*Jl £jjj» <y 

. jlj*yi JJl;>tXJ j j-lll Lg-x-s^J ol Ja>- J J» Ja>- *l _^-l £-p> - 

.jU^I 

. jj| ib jrU J J^xJl j^L*-" - ^ 

dJUS j ^LJ^I Jp jjji j-lll JJ ^ Ljji ^j^xJl J^jJI _/> j iilj^-V 
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: (California Association, 1988) ^iko 
. i^UJJ j diiJll J-o jJl . ^ 

t^LJUlibVl tLJUJlSjb^l JJ^^bi-l ^UblWyjli 1 /-^ 
^^Ip LL*. o ^^-JUjl Lo j ^bJ-l j^>^Xj tjJ^UJl *bl J*>U- dJlb J 

L^^jJ ^ju iiib ^ j ^gjLoi-l j*z>zl\j jjJiaLiJJ of-Li53l jLi>- I _ I 

. io jJu^ oLup l LJ^ s-sLpIj jjjUj 4ju>-I ^ _ 

43*>UJl Ob j 4I0UJI AjjAJl j^I JS'jjij ^jj^ail j Ai-ilgJl oUUJLII- 
j_^i»J,L) (jJLoLxJJ j ij^waJl iiU-l 4JI ^ j 4ju>-I ^ tfJJJiS' 
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. aJIj^VI a^JIj Ajlidl Y . £ 

. A^Udlj U\J.\ V . i 
. ^bJL! ^MJI iUd 1 . i 
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^yi j» ^^ii diiJjju^^Li-i ^lpj^i Siji-i ji^ki 

Lol* jjSC Uj j^j a]oJl>- j OS-US' ^Uaj ^L>=j| l^-l ^js^JJ j^o Jj^s/ 

. ajQsLU a^-jIj j~&JJ ^JIjlaI _ \ 
. jil jSai) ^bJL-l ^jl^l JJLJI JbJ^ . Y 
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. jj^iil As*- j I 4s\\ju»- ^ ♦ 

4^lj ilidl Y . 1 

. oIjlaI Jiji^ l^^Lc ^jl j 

|» 3 ^*-Jti j p^LJU (jJloUU iJLfclxJl j ^LujJcdl JaJaiU ^IjlpI 

jtu j^ii UoUi jdi ^sai r . t 

: JjL. jij dUSj * jt-fUxj 
• l^^"' ^r^^i J-^J c^ 2 ^^ ^-s^b iJ^J 

: ^b! 
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j^J>xlL> (jJ-oLxJl oLjJL-^a ^j^jjJxJI jJ\ I JLft j^IjJ jl »w^sJ - ^ 

. j^>tiLj (j\Ljl*JJ <u^uL*il <L^jJj — 

OlA>eX~ll ^Jl& \ydSaj f-\ J (jJUldJ iJa^J^J ^«I^J_ 

£j J^-l oLlidl jJ^JaXj (diii J C f-l j^itlS A^aJ^Xa A^jjJj ^al^J_ 




(r) ^ jslsji 

—ijjdl Ol ; 
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^jjLiji-l ^L^sl ^ ^j^i. ^' 

A^JlP 4iJfe JJ y> Ijlo^J ^j-JjJl |JL» j L^pLjI c_*5»-I jJI iJL^ixjl 
jV LgJLj<-?-l <—^>J ' S^p-HJ AjjLxJI il jll j A^LJLSl Z>\ y\\ LfJ 

. (Technical Working Group)AjjLp jl LS SiU5 L 
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4iUi>^ ciLJSj ls>-[J~\ c^Pi L> Jl5 jl L>jj^ J^jJI J-J^ ot^-l^ 
L5 ^iJl jjjJjJl J*>L>- o ojJ: jCsxl* J53 ^-s^j 

jj-i jsVi juo jip- j£ oj^ii ouaiij oiapLiij oijudij \a j^ii 

jiS'Vl j iaj*>Ul jLjJI ^JaS j^yj °j#=r^ 8 ^ j^' ^LyaJl - 
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cojJl^ji JJl ^jSbJLl jJ& jj^ail ^ybJ^I jJj^I o| 

^»*>lx~cl ^3 4j>i^s>l j <L*L~u ^Shi-I j^js^oJJ j ^So jl i^Jlg?i tfJJi J oj j 

4_v£jLi-| ol j 1? 4-1 ojiA Ji" Ju>JL) ^ U^- J*>b^ ^ jr>^, LUiiil 

jl j-ij^- <J _^>- AjjXoj a>i^Ij <L^<L~x jH>s^»JJ 0 01 ciii jJ 
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j-^J.1 j jJUUJj jl (j\_y2^Lijl jjjj dUS j La jLsfl jr^J (J ^1 oLu*Jl 
. (American, 1997) dUS U j a^UJ.1 ojjj-^ j uj^l jl J^o-Ldl 

(Proficiency Testing) o*USO I jL^-l A . i 

jl j^jiM os-US" ^ys JiS'LdJ Ajjji A-JlS ^o^2j <LJu-£ S*liSJl jLx>-l Ji*j 
Jl^aJI aJu* a^L^j ^ j . (California, 1988) *l ^J-l 

o j_A pJo j t 4_jp ^Jl Si ^i-l j^Ln^ J^o 4*3 j^s ^yLJ^I j^?xll i_ Jl L^La 
. C->ljLx>-l jl (j ^i? SJj*j ^U^JjlJl <uLkJ<Jl 

Proficienly Testing Proceedures :S*U£)I Jj ^ ^ . A . i 

: ^ Ji J-\ S^US" jl^>-N ^ ^S"! dJL* 

4-L^I s-UaP^ oe-LdfCSl jLl^-'y SJl*1I C->Lu*Jl ^Jltfj AjL^kil oJlA ^ j 
LgJLSi (^Ji-a j 4_aJukl_~J.I A-JJb^l 42jja}\ aJlpL? 43 _^>tL ^=^iL i^JbJl 
(j ^kil J» SJL^-I j oJla j (, a2jJo}\ dDb ^jLo j^^Uj ^^JlP^i-l SjJJLo j 
dUi ^1 UUai]l OLUP JLcjI JJ ^>J.I S^US ^Js- jriC^Jli SiU ^ 
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e-bl j OS-US' ^ j jjuJaJl ,_^2j>«j dill* j jSCj LoJCP £y£>l>- _^>=ll 

. JjJb'Eljl 4l>A jl 4,, (ji..!*!! ( J^3 ^ys 

J\ ^jJlp a^xJI Ji j iik^o ^ISCJM oVUSGl jLx>-l oLp JL>-lJ 

llj>t« Uij <UjP JiS" J^J^ I 4j^Uj ivS*>l>- j ^jlxi £J jii-l J JJl^tlU 

jl ^jJL Silp j . *\ Lg-S^ U-W^*^ f ^ lS^' jsr*^ 'j^JJ 
ol^-Jl JJ^j jr^' 0-° y*"^' J ^r^' J^- 5 dr 0 L*-**^ 

^Us-Li-I oULJl : J^L> jjJ-I dJU ju ^U- ^ik _^>- JS" <b ^13 

jj^aJl t 4X^1 JJl^- Aij^ t oJ_gJ Jaii-I c 4JI ioJill 

Blind Proficiencey Testing :*J oLxJI 4a>^1> - «— > 

£j>JJ ia jJ_*^j j f-l ^~>JJ <J t ^ a *-' ^g-i J Aja Jj>sI~Jj 

. A^A^A^-I LLsAaJl oLcXJ jjJbtij 
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Case Retesting : JJUdl SaUl _ ^ 

Laboratory)) ^ Ua4-I J^J^ jl «i y*i iaj^l ojl* ^Jp*i~J j 
*l ^4-1 J^I JJ y> LgJLL^ ^ jd| 4^xJ| JJ^ SiUJ J*>U ^ «Error Rate 
IS Li 1 1? 4-1 5i jj«_L ^jLxJI ijjULo ^jj ^ ik^ljj SJlo JJ 

4_AjjJaJl SSi j il^/i diJS jlS" ^j^i-l jru ^jLtJl cJLLkj 

'LLjjJl Ig hj ^jblil C^ilx>-I IS|j t ^jjjjwji-l Oj JJLj J jixI^Jkl o^g^-V I 

k±J jJj j JaJL>- jl JJUsJl JlA t Lk4-I jJLv^o JuJ^d »^JLt^>- ^1 
( jj»l y> i-b>sj f-l ^4-1 oj-iia j (jJ^J ^jp o ^S\3 ^jia^J AJL^jail ojj& j 

. k_J jllall (wOjJcdl (_£ jl^a J A^P jj (^LJLi J *l j*4-l (^J*-i t-g»./?ll 

iLLS" j jj^adJl Y.A.I 

^4-L*^ ^ JiS'LJl! os-US^I jL^-I ^JajJ jl ji^o ^ oJL* j 

4_JlJl^- f-Lk^-1 i^lj ^J^d ^ J S^-LiSCJl oljLl>-l 4I^yj> jl ^iJl jj^aiil 

JJUilj jL$i-l ij^l, ^ J JJ^JI ^sLd * j! 

. (^jbl Lk>- jl U^wi^- j 

S*US3l jLx>-l (J <jj^\ jr^"' ^^di c/* S^-Uil (3ji» ,_jJjl j 

Lki-I j j ./? a JuJ^ p-Xj ^jX^- iojl jJl LUAiLi ^gLJ jj J^p ^»Ldjl 

jl <_3 ^ jAj jtJ . S*U£)I jL^-l j-^j -CP pjf <_£ JJl 

J^Ldl j^4-l IJla LajJl^I^I a j^Vl jjjLaxJl 4jw>-I j~&JJ ^jJlo oiJ^j 

^ oLp js>- j*J*-\ *Lkpl j-til I Ju . LgJ jj Lk4-I IJLa jl ^ 

jj-si-l dJLli JL*j ijj^j <jjlkll OS-U53I 4j J^aj jl o^USGl jLx>-l 
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UjJLvsI ^1 oj^^l jdJ^I _^>I^I jl *w*^4jU ik^l cJj^iiSlj 

tkl-l jlS" lil L.T . *>U^ aJ%" pjJ . ^ubS" JUJu *l JS Silil 
La t oLoJJ Ua>- iiLjiaj Jaii-I <, ^yz-^ Lg-*2j*-u oLoJl Jal>- Jla l>jbl 
£j-*i> L<sL>- Loj-^j UtoU^j Jj*j jl Uaji-I I JLa jjjji-l *uJo l^li 

.tkl-l 

Professional Development and Training :^jJdl j Z*A±\ _1 

JUt-o ^9 JpxX^jj (_$^>tJ ^*li>*Hj ^U^LxJl <~^Jl OJjil jj 

jil j iii j±Si j_* j j-^->=il ^gJj. JpUJI ^jUsjJl J^^ia^l j iil^3l 
^LWNI ^ u^l ^1 Jlp J^j Ur ^bJLl ^JUJI jJLl j3 ^ 
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^j-Ij jl ./> i\\ ol^Jl ^»UI ^strJl ^p ^IfljJl aJup J^£~^ j 

^jJLlj e-l ^^i-l ^ J^iJ *u*£>*j> (J^> aJ_*j<j I j^s jJLJ AjI j-^>- jj- 4 L^ifJ jXJ>iil 
Aj& k_5 jS jJl ^j-a ij^^i J <1) J-^-^J *^J-* p-*jdJ^ 

. aJ (^JJtJ jl SjJj^J AJLillo t^JJaj A£>- ^Lal 0L0 J 

JJUsJI ^ 5Jljls<ail AjP jill si _ 

(Reliability and Quality Assurance) 

J « : la"? ijAji" { _^is- JuJoJ ^jlxJl Aibj jlkil jJj^I jl*W?J. ^J. <~*-Sl 
(Validity of the analytical Si jl j}\ a^JI oJla Jd A^-Uajl iJLJUsxJl A^kil 
: ^ Lg^JJu ol jja>- oJl«j oilp ji ^yJl j method) 
. j olu*Jl ^ij . \ 

. jL^i-^jdl i»J J Jiff J ^Ji^X^Jkl jL^-l Ojjl^a - Y 

. La j J»-Jj>sxJI tjfi - £ 
aJo ^jJlp J_<iJijtj Lf-JLP J ^jlLI ^StrJl A3i jl LS L* j 

o^jJitfj ^al yt j (Method Sensitivity) : Ai^kjl a^L^. \ 

. AjL^kSl oJl* ^IJ^JL^Lj AA*1S" jl 
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% ojdl ^L>- ^i^l i^jo (J^Uj j Method accuracy : 12jJ^\ _ Y 

Recovery 

Method Precision : IgJip J^^jdl ^SlrJl JjUsJ. V 
OUUI SJLpIS ilJLp^ loj^l oUUI J*s*~5- ^ 
Documentation and data Processing 

jl A>t^s>s^0j <U^L«< j jSii jl l. *>tj ^yL^-l ^*li>Jj oULo jj 

oULJl oJla . Si jl jJl LgJip Jj-^aJ-l ^^1 oULJl j-iU; 

4_jLS jl j-J-La Jl*3 ^ <^JJS £J>-I jj L^XpUs ^Ju iil J C-JlS' 

oijl jJl i^i-l ^1 Jw^Vl J^-jJJ p-^l jl ^1^1 e_alf o jj^? Jai^-j 

. (oJ^- ^s- JS") a^Jl>«j^J.I aJlJl^jJI (J ^kil J>=— < - \ 
. jlf>- 0jjU>» ^Ji^ j aJlL^I o^p-*yi J^~« - Y 
. _^>=ll ^ A^Ji^x^II JJUd.1 j e_iJM j aJjLow^I :>l jll Jj^c.V 
. a^Ji jJjUj l^iLLi j^U^JI LUAajl oLp J^?*-" - £ 
. OjLx^-^/l dUu ^j^j j o^-LaSGl jL^>-l J^~- - 0 
. jJioUli a^jJcJI oljjjJl j <j>ijl oljL^il J>^- *l 
oLjjjJl j o*>L>J,l j a^JuJI oLj*_4>J^I j i-j^iL) ^>-l ^11 Jj»t-^o. V 
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J\^\ j^il a/&J\ Uoj] <\ . t 

oLrLx^/lj ^bJLl _^sJJ J^-b io^UJ U^U^j jJloUJJ ajiJI 

• «dJj j-^' 

o i_gJ (^jji J^-^; ^V*^ J j-° L^-l ci^r!^ 01 <— 

. ijPjlil oiji"! ^-ol^. ^ 

' J jj ,/? ^ jl liLSi-S - j LgJl js>-\ ~^j>-S j og-USGl oljLi>-l . V 
. oL'LJl oJlpISj olililj oj^Uajl ijiiil jjjL^I - A 

. J\^A jCJxll o}Ul <JajU « 
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2L_cUU 

^Jl LS Jd\ ^UM J^JL Jj^ ^1 jl J yj| J\ ^JbkJ jl luS^ 

JjJi^slj I JjfcL>- ^yt^vjj ll>- j^j>t« ' 9 JLft jjt Si j-^jJkl <UP jlil Si ^i-l 

LiU S/ JbJ L-Up J LUp fjLf>- W_JLko ^_9JLgJl 1 1* Jl\ Jj^S- jjl . dJUi 

Si oLUalo pJa^ bilxj A-oUci-l ol j~>*il p-la*-" ^ J* 

j-J^xil (w~~Jl£L> diiJbj ijP jJl Si jJL-l ^yj J jjUil J J jJiil JLsi-1 



J»J«JLxjl ol jiwx L-^^p »ww(Lxj S^>-*y I Ss-LaS' j S j ,_^~*-5l ^l j*** 

f-lil ^jip jili iljLPl ^ JipL~j ijjjJl J ^LjbJl oLjl~ll J ^L^Js* jJl J 

<_5^ ^J^J «^^~^l '^fr 5 ?"*^ (Js* - ""^ J iijjiaj *uL^a 

ioUfii (J\ ^Ul £-UjJl ^ JjIjj uS^ 

. (J;^ ^-Jk ^1 CJIS" 

^ dJLSLjLlJl L^wo cJjlgJl ^j^J AjjUip- iJuP j;^! ?-li>l jl 
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